Rpn5 is a conserved proteasome subunit and required for proper proteasome localization and assembly.
Proper function of the 26 S proteasome requires assembly of the regulatory complex, which is composed of the lid and base subcomplexes. We characterized Rpn5, a lid subunit, in fission yeast. We show that Rpn5 associates with the proteasome rpn5. Deletion (rpn5Delta) exacerbates the growth defects in proteasome mutants, leading to mitotic abnormalities, which correlate with accumulation of polyubiquitinated proteins, such as Cut2/securin. Rpn5 expression is tightly controlled; both overexpression and deletion of rpn5 impair proteasome functions. The proteasome is assembled around the inner nuclear membrane in wild-type cells; however, in rpn5Delta cells, proteasome subunits are improperly assembled and/or localized. In the lid mutants, Rpn5 is mislocalized in the cytosol, while in the base mutants, Rpn5 can enter the nucleus, but is left in the nucleoplasm, and not assembled into the nuclear membrane. These results suggest that Rpn5 is a dosage-dependent proteasome regulator and plays a role in mediating proper proteasome assembly. Moreover, the Rpn5 assembly may be a cooperative process that involves at least two steps: 1) nuclear import and 2) subsequent assembly into the nuclear membrane. The former step requires other components of the lid, while the latter requires the base. Human Rpn5 rescues the phenotypes associated with rpn5Delta and is incorporated into the yeast proteasome, suggesting that Rpn5 functions are highly conserved.